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(4) Muscular exertion, even to fatigue, in a
person with a normal heart causes a rise in tem-
perature in the extremities.(5) Fatigue in a case of cardiac decompensation
causes a fall in the peripheral temperature.(6) Therefore, this method of temperature
measurement is a simple and useful addition to the
other methods in use for the examination of
cardiac cases, and for the differentiation of cardiac
sufficiency or insufficiency.(7) It is a means of determining the effect of
exercise, either active or passive, upon cardiac
cases.(8) It furnishes us with a method of distin-
guishing the edema arising from passive conges-
tion from that due to nephritis.
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The mucous membrane of the upper air pas-
sages offers peculiar advantages for study, since
within certain limits clinical deviations from the
normal may be brought into direct correspond-
ence with their histological phenomena. It is ad-
vantageous for the student to learn to associate
the macroscopic with the microscopic appearances,
as this practice not only gives added interest to
his examination, but is of very direct value in the
recognition and interpretation of the slighter
departures from the normal.
The object of the following paper is to pre-
sent a working scheme for the student, by aid of
which he will be enabled to carry more readily in
his mind this translation of terms. In such a
scheme it would be found advantageous to omit
consideration of new growths, since for obvious
reasons, where such alterations are present, the
most direct method is to excise a portion of the
tissue, and examine it histologically. Such condi-
tions as tuberculosis and syphilis are also omitted.
In the larger proportion, however, of diseases of
the upper air passages, recourse to microscopic ex-
amination is not justifiable. If the student has
clearly fixed in his mind the definite relation of
clinical deviations from the normal with the his-
tological changes, he will be enabled, on inspec-
tion, to approximate within narrow limits the
more direct results ofjhistologieal study. Inas-
much as the majority of the alterations which
come under the observation of the laryngologist
are superficial and displayed in the mucous mem-
brane, a direct translation of clinical into histo-
logical terms would appear frequently possible.
Where the alterations are more deeply seated,
such a translation may be obtainable chiefly by
inference.
The practical application of his method de-
mands a clear knowledge of normal histology. The
student should have readily available in his mind
the salient features of the normal structure which
he is inspecting. With this requirement presup-posed, we may proceed to consider the scheme
for study which it is proposed to offer. For con-
venience, we shall make the following division of
the subject:
1. The visual details of the nose and throat.
2. The deeper structures invisible to the eyeby reflected light.
1. The visual image of a given surface in the
nose and throat is formed by the association of
the structural units of the part. With an opaque
surface, the image will be flat and in one plane, or
it may possess relative depth, dependent upon
the degree of penetration of light rays below the
surface.
The elements of the visual image are color,
including translucence, shape or physical charac-
ter of the surface, and presence of extraneous
material which may be fluid, cellular or amor-
phous solid.
The color depends both upon the number, size
and degree of distention of the blood vessels, and
upon the ratio existing between the interstitial
fluid and component cells. The translucence of
the part depends upon the structure of the epithe-
lium, and upon the amount of interstitial fluid
near the surface. The shape or physical char-
acter of the surface depends upon the type and
condition of the epithelial structures.
2. The deeper structures, invisible to the eye
by reflected light, manifest their alterations by
changes in shape, size and consistence. The
shape depends upon the disposition of the sub-
epithelial elements. The size is determined by
the quantity of the various component units of the
structure, both fluid and cellular. Consistence,
recognized by probing, varies both in proportion
to the quantitative ratio existing between the flui< I
and cellular elements, and according to the rela-
tive disposition of these to each other. The asso-
ciation of these different units in a definite fashion
gives rise to the normal clinical picture, and by ,
their variation are produced the various pathologi-
cal alterations.
For purposes of space we shall restrict our ex-
amination in the present paper to the nose andfaucial region.
THE NOSE.
Let us now take up some of the more common
alterations'of the nose and endeavor to interpret
them histologically. We will consider, first, the
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normal histology of the tissue in question. Tak-
ing, for example, a section of the nasal tissues and
examining it under the microscope, we find co-
lumnar ciliated epithelium, covering a thin mu-
cous layer perforated by canaliculi through
which there is a continual exosmosis of serous
fluid to the surface. Below the mucous layer
is a fibrous tissue of a varying degree of vas-
cularity, containing mucous and serous glands,
discharging their contents upon the epithelial
surface. Between the fibrous tissue elements of
this region is fluid in varying quantity, together
with free cells, aggregated chiefly about the glands,
and immediately below the mucous layer where
it is'disposed to form the lymphoid layer. We see
thus that the normal appearances depend upon
the association of a certain type of epithelium and
of the mucous layer, upon the size, number and
degree of distention of the blood vessels, upon the
amount of interstitial fluid, the number and
character of adventitious cells, and upon the
character, degree of activity and number of theglands. Extraneous material is fluid and per-
ceptible only as it lends a moist appearance to the
surface.
Passing now to pathological alterations of the
visible tissues within the nose, we may proceed to
enumerate the various factors in the order already
given.
Color may be increased diffusely or locally.
If diffusely, and associated with increase in size,
we may infer distention of the blood vessels;
if with diminution in size we may believe that
less interstitial fluid is present or fewer cel-
lular elements, the blood vessels, therefore, rel-
atively preponderating. The first condition is
found in acute rhinitis, the second in atrophie
rhinitis. Local heightening of color would
denote the existence of circumscribed irritation
as from previous trauma.
Diminution of color may occur from general
anemia, or as the result of contraction of the blood
vessels or from a relative increase in the other tis-
sue elements. In pallor from anemia we find
normal translucence, indicating that there has
has been no change in the tissue cells or in the
amount of interstitial fluid. If the blood vessels
are contracted, symmetrical diminution in size is
found, as after the application of cocaine or ad-
renalin. In pallor, without changes in trans-
lucence, and with increased size, we should expect
increase either in the amount of the interstitial
tissue or in the number of the glands or of the cells
of the lymphoid layer. The character and amount
of the surface fluid will here throw light upon
» the condition of the glands. In adults with in-
creased resistance to the probe, fibrous tissue hy-
perplasia is probable, while in children with
normal consistence of the part, we should expect
increased infiltration in the lymphoid layer below
the mucosa. In pallor with heightened translu-
cence, we infer increase in the amount of inter-
stitial fluid. If the amount of surface fluid is
little or not at all increased, true edema is
present without heightened exosmosis or gland-
ular activity, as in nasal polypi. If the surface
fluid is increased in quantity and thin or fails
to coagulate on heating or treating with acid, we
may infer widening of the canaliculi in the base-
ment membrane and an increase in the inter-
stitial fluid, as is found in vasomotor rhinitis.
Such conditions may be either diffuse or local,
and in the latter case their recognition may often
be the chief clew to a correct diagnosis.
Loss of translucence of the epithelium, denot-
ing disappearance of the columnar epithelium,
occurs in various forms of atrophy, such as
simple localized atrophy of the septal mucous
membrane, in diffuse atrophy of ozena, and that
occurring as the final result of syphilitic infiltra-
tions. This loss of translucence is a factor of
great importance in differentiating the atrophy
of ozena from undeveloped turbinâtes, such as
occurs in young women with associated arterial
and uterine hypoplasia. In the latter case, the
undeveloped turbinâtes give rise to the impres-
sion of atrophy, but inspection of their still
translucent surface demonstrates the preservation
of the columnar ciliated epithelium and excludes
ozena.
By shape is denoted not only contour of the
part as a whole, but also the texture of the surface.
The contour may be changed as the result of
irregular vascular dilatation, as in trauma or
beginning abscess-formation, and is naturally
associated with localized cellular infiltration. In
the absence of hyperemia, it is found in localized
hypertrophy of the various tissue elements, both
in the mucous membrane and below as in the
farms of hypertrophie rhinitis. Consideration of
the factors of color, translucence, consistence and
surface fluid will lead to a recognition of the
special changes involved.
The texture of the surface depends upon the
character and state of the epithelium.Simple exfoliation of the epithelium may occur
upon the mucous membrane of the septum as the
result of trauma, but is practically not found in
other regions. It may occur in association with
increased vascularity as the result of a general
inflammation characterized by desquamation.
Such a condition is found particularly in the
acute infectious diseases of the nose, and is recog-
nizable by acute reddening and swelling of the
mucous membrane with loss of translucence.
If the exfoliation of the columnar epithelium is
of long duration or as the result of certain trau-
mata, regeneration may occur by squamous epi-
thelium. Under these circumstances certain
clinical pictures are produced. In the first place,
the loss of the cilia and the diminution in the
number of the canaliculi, through which exosmosis
takes place, leads to the adhesion of mucus upon
the spot involved. The loss of the motile cilia
results in the failure of mucus to be transferred to
other regions, and diminution in the normal quan-
tity of fluid transuded to the surface permits
the mucus to dry upon the parts. This
alteration is found pre-eminently upon the septal
mucous membrane and is also the direct result of
extensive cauterizations or operations within the
nose. The adhesion of tough mucus to a given
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region should lead immediately to the sup-
position that cilia and canaliculi have been
destroyed.
Extraneous material upon the surface of the
nasal tissues may be composed of nasal fluid or of
cellular elements or of solidified material.
' The nasal fluid is derived from several sources ;
first, from the mucous glands; secondly, from
the columnar epithelium, which has undergone
mucous degeneration; third, from the serousglands; fourth, from the canaliculi of the
mucous membrane; fifth, from leucocytes which
have escaped from the blood vessels to the
surface; sixth, from condensation during ex-
piration of aqueous vapor, exhaled from thelower air passages; seventh, from the lachrymal
secretion.
Owing to the constant evaporation of water
from the surface of the membrane, certain of these
constituents, namely, the mucous and the cellular
elements, would soon dry into crusts, if a constant
supply of fresh moisture were not forthcoming.
This replacement of water is known to pass
through the canaliculi of the mucous membrane.If these are contracted or obliterated, as in
atrophie rhinitis, crusts form, while if a marked
increase in transudation occurs as in vasomotor
rhinitis, corresponding dilatation of these cana-
liculi is observed. In simple, chronic rhinitis,
characterized by intermittent congestion and
increased mucous secretion, there is a heightened
proliferation, and mucous degeneration of the
cells of the epithelium and of the mucous glands.
In chronic hypertrophie rhinitis, and its variousforms, papillary hypertrophy, edematous hyper-
trophy, there is an increase in the activity of the
glands or the number of the canaliculi, but not
proportionate to the increase in tissue.
In atrophie rhinitis, the glands are somewhatdiminished in number and size, but the most strik-
ing alteration is the compact pavement epithelium
and the absence of canals. In vasomotor rhinitis,
we find an increase in the number and size of the
canaliculi in proportion to the severity of the
symptoms. The serous glands show, possibly, a
heightened secretion, but the mucous glands show
no evident increase in activity.
Bearing these facts in mind, we may now ask
ourselves, in the examination of a given case,
characterized by abnormal nasal secretion, does
the condition represent excessive or diminished
activity on the part of the mucous glands, or is
there mucous degeneration in the surface epithe-
lium, or transformation of the latter into squa-
mous cells? Is there abnormal patency or con-
traction or obliteration of the canaliculi; is there
increased migration of leucocytes to the surface
or abnormal condensation of moisture exhaled
from the lower air passages? These questions
must be supplemented by an inquiry into the
remaining elements of the clinical picture, and the
answer will be forthcoming by a consideration in
the manner above described of all the factors
involved. Other extraneous material upon the
surface as blood or fibrinous exúdate needs only
passing mention.
THE FAUCES.
We may proceed in a similar way to examine
the faucial region. For brevity, the posterior
pharyngeal wall and tonsils will be alone consid-
ered.
On the posterior pharyngeal wall, we find his-
tologically epithelium of the pavement type,
overlying a stout, compact mucous layer, whichis united by layers of fibrous and yellow elastic
tissue to the muscular bands below. Imbedded
immediately below the mucous membrane are ag-
gregations of lymphoid cells of varying size and
number, the follicles of early life, which pass, with
increase in age, into masses of vascular and fibrous
tissue, and covered by thinner mucous membrane,
the so-called granules of the pharynx.In the tonsil the unit of structure is the follicle,
a collection of lymphoid cells inclosing a central
endothelial reticulum. These units are sepa-
rated from each other by an endothelial network
containing lymphoid cells, plasma cells, and cells
of a type intermediate between these two. The
surface of this tissue is formed by mucous mem-
brane, squamous or columnar, of considerable
density, equaling, at least in compactness, the
mucous membrane of the vicinity. The stout
mucous membrane of the free surface forms in-
vaginations, which are lined with comparatively
loose mucous membrane.
Increased reddening of the parts may be the
result of acute hyperemia or passive congestion.
In the former instance, if there is associated
swelling, we shall expect histologically either
increase of interstitial fluid or cellular infiltration,
the two conditions being differentiated by the
relative translucence or opacity of the enlarge-
ment. In the passive congestion of chronic in-
flammation or of systemic disease, there is sym-
metrical thickening with diminished or unaltered
translucence. While it may be difficult on the
posterior pharyngeal wall to recognize thickening
of the mucous membrane, we may often infer its
existence from an examination of the uvula, at the
tip of which it can be more readily perceived.
Pallor of the pharynx and tonsils denotes usu-
ally general anemia, as we do not find here the
various other causes which are present in the
nose.
Changes in shape and size may be advanta-geously considered together. On the posterior
pharyngeal wall, the mucous membrane may be
thickened, with or without associated enlarge-
ment of the follicles or granules. In this case
there is generally concomitant reddening as
already described, denoting chronic inflammation.
Enlargement of the follicles alone is the common
change found in early life and indicates simply
proliferation of the lymphoid elements. Enlarge-
ment of the granules is usually associated with
reddening, and evidence of fibrous tissue hyper-
plasia in the vicinity.
In the tonsils, increased size may or may not be
symmetrical. With unchanged color a symmet-
rical increase denotes proliferation of all the tissue
elements in essentially normal proportion. Irreg-
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ularity of the surface in the form of mamillations
or digitations, particularly about the lacuna?,
especially if associated with heightened translu-
cence, may denote rapid proliferation of the lym-phoid elements out of proportion to the relatively
slower rate of increase in the fibrous tissue.
a Diminution in the size of the tonsils suggests
naturally the disappearance of a definite number
of the lymphoid elements, with preservation of
the fibrous tissue, the organ becoming simulta-
neously more opaque and dense.
In the faucial region, consistence is relatively
seldom a diagnostic factor, but in localized swell-
ings may help to differentiate between an abscess
and a new growth.
Extraneous material in this region demands
only brief consideration. Except for the presence
of detritus in the lacunae of the tonsils, and of
fibrinous exúdate]upon the mucous membrane,
the material found here is fluid and has come
from other regions.
A test of the above necessarily incomplete
suggestions for clinical examination will show in
practice many directions in which additions and
expansions can be made. The writer has found
the plan of distinct service in his teaching, and is
encouraged to offer it for the consideration of
other instructors. While it may not be necessaryfor the student to consult or follow absolutely
this plan in the examination of a given case, yetit is believed that approximate adherence to it will
prove of distinct value, both in encouraging a
more painstaking clinical examination, and in
facilitating the deductions to be drawn from his
inspection.
THE CLINICAL VALUE OF THE ESTIMATION
OF AMMONIA IN DIABETES.
BY HARRY W. GOODALL, M.D.,
Medical House Pupil, Massachusetts General Hospital, 1908; VisitingPhysician New England Baptist Hospital.
AND
ELLIOTT P. JOSLIN, M.D., BOSTON,
Medical House Pupil, Massachusetts General Hospital, 1895; Instruc-
tor in the Theory and Practice of Physic, Harvard University;Second Assistant Visiting Physician, Boston CityHospital.
(From the Department of the Theory and Practice of Physic and theDepartment of Biological Chemistry, Harvard University.)*
The large quantity of ammonia in the urine ofdiabetic patients has attracted attention since
Ballerworden first discovered its presence in 1880,
but its value in the clinical estimation of the de-
gree of acidosis has not been generally appreciated.
Various observers working especially along dia-betic lines emphasized its importance, yet the
test has not been widely adopted by the pro-
fession. This has been due in part to the length
of time consumed in the performance of the testby the Schlösing method, and in part to the at-
tempt to judge of the degree of acid poisoning by
other methods, such as the estimation of acetone
and diacetic acid or B-oxybutyric acid. Folin's
recently devised method * for the determination of
ammonia has shortened the time required for the
test from three days to one to three hours, and
has thus made it clinically practicable. On the
other hand many investigators have shown how
little reliance can be placed upon determina-
tions of acetone and diacetic acid as expressions
of the total acidosis ; and finally a simple method
for the determination of the chief acid factor,B-oxybutyric acid, still lacks a discoverer. More-
over, even if ready methods for the estimation of
these three acid bodies were known, their employ-
ment would only show the total amount of these
bodies removed from the organism; they wouldgive no hint of the quantity of acid which was left
behind. This objection does not hold against
ammonia, because it registers the effort which thebody is making to protect itself from acid poison-
ing. At the present time it appears safe to re-gard ammonia in this light, although it is not justi-
fiable to use the ammonia as such a criterion in the
last hours of life, when Nature loses, one by one,
all her powers of self-preservation.Ammonia may be a very good index of acid pro-
duction in the body and perhaps is the most ac-
curate method we have for this purpose, but it is
not claimed that ammonia is the best or onlygood test of the severity of a case of diabetes.
Pancreatic diabetes certainly runs its course with-
out markedly influencing the ammonia produc-
tion.2 It is a question for further study as to
whether the carbohydrate balance may not bejust as good a guide for prognosis as the ammonia.
It is indeed true that the determination of the
severity of a case of diabetes by the estimation of
ammonia is less subject to error than the determi-
nation of the carbohydrate balance, and for the
following reasons. The quantity of ammonia ex-
creted in twenty-four hours is an easily attainablefact like the total output of sugar, but the quantity
of carbohydrates ingested by the patient during
the same period lacks control. It is not possible tobe sure of the extent of a positive or negative car-bohydrate balance unless the patient is isolated.This is rarely practicable. One of our patients
who contributed $100 to the Fund for Diabetic
Research at the Harvard Medical School confessed
that during the very period we were trying to in-fluence his acidosis in a most painstaking and ex-
pensive experiment, he was surreptitiously eatingfreely of carbohydrates.
The normal quantity of ammonia excreted in
health varies between 0.4 gm. and 1.5 gm. in
twenty-four hours, and the per cent of nitrogen in
the form of ammonia to the total nitrogen of the
urine (ammonia-nitrogen ratio) varies in health
between three and five per cent. It is directly de-pendent upon the quantity of nitrogenous food in
the diet. Schittenhelm and Katzenstein3 were
able to show that these figures were practically
constant, even though the quantity of nitroge-
nous food varied greatly. This fact is of impor-
tance, because otherwise it would be unjustifiable
*Aided by the Proctor Fund for the Care and Study of Patients
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